Coding properties of poly(deoxycytidylic acid) templates containing uracil or apyrimidinic sites: in vitro modulation of mutagenesis by deoxyribonucleic acid repair enzymes.
Heat treatment of poly(deoxycytidylic acid)-[poly(dC)] induces the formation of dUMP residues, which code for dAMP when replicated by Escherichia coli DNA polymerases I and III. The specificity of dUMP coding properties is indicated by the quantitative relation between the dAMP incorporated and the frequency of dUMP residues in the heat-treated poly(dC). The dAMP incorporation is prevented by preincubation of uracil containing poly(dC) with uracil-DNA glycosylase. The excision of uracil by uracil-DNA glycosylase leads to the formation of apyrimidinic sites (AP sites), which are barely replicated in vitro under physiological conditions. However, the alteration of E. coli DNA polymerase I fidelity of replication by Mn2+ greatly stimulates the replication of AP sites. There is a preferential incorporation of dAMP, as compared to dTMP, opposite the AP sites. The dAMP incorporation is prevented by preincubation of poly(dC) containing AP sites with Micrococcus luteus AP endonuclease B. The results show a close association between DNA repair by base excision and the prevention of mutagenic processes in vitro. Furthermore, since the alteration of DNA polymerase fidelity allows some replication of the noncoding DNA lesion (AP site), this could imply a role in SOS-induced mutagenesis in vivo.